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tablica 1. Deskriptivna statistika deset morfoloških i fizioloških značajki plodova i sjemena divlje jabuke (Malus sylvestris (L.) Mill.)






















The number of 















Weight of air 
dry seeds (g)
težina 1 zračno 
suhe sjemenke 
(g)
Weight of 1 air 
dry seeds (g)
Gubitak vlage u 
sjemenu (%)
The loss of 
moisture in the 
seed (%)
Mali (< 10 g)
Small (< 10 g)





29,059±2,179b 34,640±2,348b 0,840±0,059ab 14,966±2,600b 2,640±1,860b 0,120±0,328a 0,099±0,055b 0,072±0,040b 0,028±0,007b 26,947±3,360b
Veliki (> 20 g)
Large (>20 g)
33,169±1,721c 40,598±1,543c 0,817±0,039b 23,545±2,662c 5,58±2,475c 0,080±0,274a 0,223±0,087c 0,158±0,062c 0,029±0,004b 29,032±1,214c
P-vrijednost
P value
<.0001 <.0001 0.0002 <.0001 <.0001 0.1573 <.0001 <.0001 <.0001 <.0001
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Tablica 2. Korelacijski koeficijenti za deset morfoloških i fizioloških značajki utvrđenim na svim plodovima i sjemenkama vrste Malus sylvestris 
(L.) Mill.































0,69* 0,76* –0,37* 0,81*
tSS (g)
FSW (g)
0,72* 0,79* –0,38* 0,84* 0,97* 0,04
tZSS (g)
ADSW (g)
0,71* 0,78* –0,38* 0,84* 0,97* 0,04 0,99*
1tZSS (g)
1ADSW (g)
0,56* 0,44* 0,09 0,43* –0,03 –0,03 0,16 0,16
GVS (%)
LMS (%)
0,59* 0,62* –0,26* 0,57* 0,41* 0,21* 0,46* 0,44* 0,22*
*Korelacije signifikantne kod P < 0,05
*Correlation significant at P < 0,05
DP/FL- duljina ploda-fruit length, ŠP/FW-širina ploda-fruit width, DP/ŠP/FL/FW-duljina ploda/širina ploda-fruit width/fruit length, tP/FWG-težina ploda-fruit 
weight, BPSP/NFSF- broj punih sjemenki u plodu- number of filled seeds per fruit, BŠSP/NESF- broj šturih sjemenki u plodu-number of empty seeds per 
fruit, tSS/FSW-težina svježeg sjemena-weight of fresh seeds, tZSS/ADSW-težina zračno suhog sjemena-weight of air dry seeds, 1tZSS/1ADSW-težina 
1 zračno suhe sjemenke-weight of 1 air dry seeds, GVS/LMS- gubitak vlage u sjemenu-loss of moisture in the seed
Tablica 3. Korelacijski koeficijenti za deset morfoloških i fizioloških značajki utvrđenim na malim plodovima (< 10 g) i sjemenkama vrste Malus 
sylvestris (L.) Mill.































0,55* 0,48* 0,16 0,51*
BŠSP (kom)
NESF (pcs)
0,08 0,21 –0,18 0,20 0,34*
tSS (g)
FSW (g)
0,17 0,07 0,15 0,23 0,59* 0,45*
tZSS (g)
ADSW (g)
0,15 0,07 0,13 0,26 0,61* 0,47* 0,97*
1tZSS (g)
1ADSW (g)
0,37 0,14 0,28 0,36 –0,31 –0,07 0,52* 0,54*
*Korelacije signifikantne kod P < 0,05
*Correlation significant at P < 0,05
DP/FL-duljina ploda-fruit length, ŠP/FW-širina ploda-fruit width, DP/ŠP/FL/FW-duljina ploda/širina ploda-fruit width/fruit length, tP/FWG-težina ploda-fruit 
weight, BPSP/NFSF-broj punih sjemenki u plodu-number of filled seeds per fruit, BŠSP/NESF-broj šturih sjemenki u plodu-number of empty seeds per 
fruit, tSS/FSW-težina svježeg sjemena-weight of fresh seeds, tZSS/ADSW-težina zračno suhog sjemena-weight of air dry seeds, 1tZSS/1ADSW-težina 
1 zračno suhe sjemenke-weight of 1 air dry seeds, GVS/LMS-gubitak vlage u sjemenu-loss of moisture in the seed
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Tablica 4. Korelacijski koeficijenti za deset morfoloških i fizioloških značajki utvrđenim na srednje krupnim plodovima (10-20 g) i sjemenkama 
vrste Malus sylvestris (L.) Mill.
































0,10 0,63* –0,49* 0,54*
tSS (g)
FSW (g)
0,31* 0,75* –0,38* 0,68* 0,94* –0,12
tZSS (g)
ADSW (g)
0,32* 0,76* –0,37* 0,69* 0,93* –0,15 0,99*
1tZSS (g)
1ADSW (g)
0,36* –0,02 0,40* 0,08 –0,50* –0,04 –0,25 –0,24
GVS (%)
LMS (%)
–0,12 –0,11 –0,01 –0,15 0,08 0,50* –0,02 –0,07 –0,38*
*Korelacije signifikantne kod P < 0,05
*Correlation significant at P < 0,05
DP/FL- duljina ploda-fruit length, ŠP/FW-širina ploda-fruit width, DP/ŠP/FL/FW-duljina ploda/širina ploda-fruit width/fruit length, tP/FWG-težina 
ploda-fruit weight, BPSP/NFSF- broj punih sjemenki u plodu- number of filled seeds per fruit, BŠSP/NESF- broj šturih sjemenki u plodu-number of empty 
seeds per fruit, tSS/FSW-težina svježeg sjemena-weight of fresh seeds, tZSS/ADSW-težina zračno suhog sjemena-weight of air dry seeds, 
1tZSS/1ADSW-težina 1 zračno suhe sjemenke-weight of 1 air dry seeds, GVS/LMS- gubitak vlage u sjemenu-loss of moisture in the seed
Tablica 5. Korelacijski koeficijenti za deset morfoloških i fizioloških značajki utvrđenim na velikim plodovima (20 > g) i sjemenkama vrste Malus 
sylvestris (L.) Mill.































0,06 0,33* –0,19 0,49*
tSS (g)
FSW (g)
0,23 0,42* –0,07 0,59* 0,96* 0,18
tZSS (g)
ADSW (g)
0,23 0,42* –0,07 0,59* 0,96* 0,17 0,99*
1tZSS (g)
1ADSW (g)
0,46* 0,09 0,43* 0,02 –0,62* –0,19 –0,40* -0,40*
*Korelacije signifikantne kod P < 0,05
*Correlation significant at P < 0,05
DP/FL- duljina ploda-fruit length, ŠP/FW-širina ploda-fruit width, DP/ŠP/FL/FW-duljina ploda/širina ploda-fruit width/fruit length, tP/FWG-težina ploda-fruit 
weight, BPSP/NFSF- broj punih sjemenki u plodu- number of filled seeds per fruit, BŠSP/NESF- broj šturih sjemenki u plodu-number of empty seeds per 
fruit, tSS/FSW-težina svježeg sjemena-weight of fresh seeds, tZSS/ADSW-težina zračno suhog sjemena-weight of air dry seeds, 1tZSS/1ADSW-težina 
1 zračno suhe sjemenke-weight of 1 air dry seeds, GVS/LMS- gubitak vlage u sjemenu-loss of moisture in the seed












Tablica 6. Koordinate PCA analize za 6 morfoloških značajki sjemena 
vrste (Malus sylvestris (L.) Mill.) i eigenvalues korelacijske matrice
table 6. Coordinates PCA analysis for six morphological characteristics of 
















Surf. Area Ellipsoid (mm2)
–0,97 –0,20
Indeks oblika sjemena

























































Slika 1. PCA ordinacijski dijagram analiziranih sjemenki divlje jabuke 
(Malus sylvestris (L.) Mill. iz malih, srednje krupnih i velikih plodova
Figure 1. PCA ordination diagram analyzed the seeds of wild apple (Malus 
sylvestris (L.) Mill. from small, medium and large fruits
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analysis of ten morphological and physiological characteristics of seeds. The main components were analyzed 
using PCA (Statistica 7.0) in order to determine the variability of data and the relationship between some mor-
phological characteristics of the seed. There was a statistically significant difference between small, medium 
and large fruits in the following variables: fruit length (mm), fruit width (mm), number of filled seeds per fruit 
(pieces), weight of fresh seeds (g), weight of air-dry seed (g) and loss of moisture in the seed (%). These vari-
ables increase with fruit weight. The loss of moisture in the seed was higher by 8.667% on average in large 
fruits in relation to small ones. In the case of small fruits (< 10 g), a positive and very high correlation was 
found between fruit width and length, between fruit weight and length, and between fruit width and weight 
of fresh and air-dry seed. In medium-sized fruit (10-20 g), there was a positive and very high correlation be-
tween fruit weight and fruit length and width, between fruit width and weight of fresh and air-dried seeds, 
between the number of filled seeds per fruit and seed weight in fresh or air-dry state and between weight of 
seeds in the air dry and fresh state. In the case of large fruits (> 20 g), there was a positive and very high cor-
relation between the fruit shape index (FL/FW) and fruit length, fruit weight and fruit width, number of filled 
seeds per fruit and seed weight in fresh air or dry state, and between the weight of seeds in fresh and air-dry 
state. The conducted PCA analysis resulted in two functions that had eigen values larger than 1.00 and that 
explained 97.82% of the total variability in the morphological features of seeds from the investigated fruits of 
different weight. The projected area, the curved width, the volume of the ellipsoid, the surface area of the el-
lipsoid and the seed shape index showed extremely high negative values to the first axis, whereas the curved 
length (negative) and the seed shape index (positive) contributed the most to the second axis.  
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